J
ames Watson's opening thrust in The Double Helix-"I have never seen Francis Crick in a modest mood"-has something of the same status in the world of scientific biography that the first sentence of Jane Austen's Pride and Prejudice has in the world of the novel. But the notorious sentence owes more to Watson's flair for the arresting statement than to the real character of his famous collaborator (or, it is safe to assume, to Watson's real assessment of it). It is true that Crick was confident in the power of his own intellect, and by his own admission frequently impatient and impolitic in his interactions with other scientists; but I think this is more fairly interpreted as a reflection of an intellectual energy and exuberance that overwhelmed the constraints of polite behavior than as simple arrogance.
His style was conspicuously unpretentious. He called his test of what direction to follow in his life's work "the gossip test," a cozy phrase for his relentless nagging and gnawing in conversations with friends and colleagues at the problems he found most challenging in biology. At a seminar held at the King's College Biophysics Unit in London on an attempt to define the structure of a fibrous protein in the axon, he interrupted the speaker halfway through (he was deplorably prone to interrupting speakers) by calling out, "It's just wet hair!"-not, I think, as a put-down, but because it suddenly occurred to him as a simple way of summarizing what the data seemed to be saying. His general demeanor was that of an affable English gentleman, a species that transplants surprisingly well to California, where he spent the last 28 years of his life working on the brain at the Salk Institute.
The story of how the structure of DNA was solved and the triplet code revealed has been told so often and so well, and is so familiar to biologists, as to bear no repetition in a biological journal. Nor is there any need to belabor the farreaching consequences of the recognition that the secret of life lies in the complementary pairing of four bases in polymers of DNA and RNA, especially since the development, starting in the 1970s, of technologies for rapid sequencing and manipulation of the genetic material. Crick somewhat waspishly remarked of these developments, "Critics who had previously argued that few practical benefits had come from molecular biology were silenced by the realization that...one could make money out of it."
Crick himself argued that what made his and Watson's achievement remarkable was not what they did but the DNA molecule itself, in the elegance and simplicity with which the structure addresses the fundamental issues he and Watson so passionately wanted to resolve-a deference that, as others have also pointed out, is at odds with his reputation for immodesty.
Among Crick's most notable characteristics were his clarity of thought and of expression, and his breadth and perspective. Many physicists have been attracted, like Crick (whose first research project was on the viscosity of water), into biology; but few have accepted it on its own terms. Crick was acutely aware not only of the complexity of biology as compared with physics but also of the arbitrary and accidental character of its machinery, which means that its mysteries are not susceptible to systematic theoretical resolution in the way that those of physics are. He also thought a lot not only about the problems that he set out to solve, but about the practical philosophy of solving them. For example, when he was working on his PhD at the Cavendish Laboratory in Cambridge in the early 1950s under Sir Lawrence Bragg (who won the Nobel Prize in physics with his father in 1915 for X-ray crystallography), he failed in an early attempt to interpret data from X-ray crystallographic studies on hemoglobin because-according to his own account-he tried to match model to data too precisely; Bragg, however, by making reasonable guesses informed by (crude) interspecies comparisons that could be tested against the data, arrived at a useful approximation.
The lesson that Crick drew from this was about taking a pragmatic approach to problems that could not be attacked by powerful and precise techniques that would deliver an unambiguous answer: Protein crystallography still depends upon testing informed guesses (more respectfully known as models) against data, but those guesses are much better informed than they used to be (because of the very large number of structures already resolved to high resolution and available as the basis for the models). Furthermore, the data are much more complete (proteins can now be manipulated by the introduction of radiolabeled atoms at some positions, allowing specific spots on the X-ray pattern to be assigned to particular atoms in the protein; this technique, isomorphic replacement, had not been developed for large molecules in the early 1950s).
Other, later lessons were about not applying too fastidious a logic to the components of biological systems whose details were unknown and whose evolutionary history was unknowable. There came a point in the late 1950s when tRNAs had been identified as the adaptor molecules that (as predicted by Crick) bring the amino acids to the ribosome in protein synthesis; but in order to study them further, it was necessary to purify a specific tRNA. Crick reasoned that since all tRNAs had to do exactly the same thing, they would be chemically too similar to be separated by simple fractionation and would have to be purified by some means involving the use of the single feature that could clearly distinguish them-namely, the attached amino acid-a process that would not have been simple and which Crick indeed unsuccessfully tried. Meanwhile, Robert Holley (who subsequently won a share in the 1968 Nobel Prize in medicine for his work on the decoding of the genetic message) simply tried chromatographic separation, which worked because, as neither Crick nor Holley could have known at the time, tRNAs have a number of modified bases that cause the different types to run differently on chromatography columns. This is a cautionary tale told by Crick as part of a warning to theorizers in biology that he, as a spectacularly successful practitioner, was uniquely qualified to deliver. He himself had a healthy skepticism about biological theorizing, coupled with an exhilarating willingness to entertain and pursue unprovable but interesting theories and speculations. Two of these attracted his attention during the transitional phase between his preoccupation with DNA and the genetic code, and his later assault on neuroscience. The first issue was that of selfish DNA, a notion that arose from the discovery, shocking to some, that much DNA, and the vast majority of that in the human genome, is noncoding. Many, arguing that the features of modern organisms and their genomes are the product of evolutionary selection, asked,"Why is it there?" But Crick, entirely conversant with the theory of natural selection, asked, "Why should it not be?" In an article he published in Nature in 1980 with Leslie Orgel and Carmen Sapienza, he argued that there was no obvious reason why self-replicating DNA elements should not have spread in the genomes of large organisms where maintaining them would require only such a tiny fraction of the total energy expenditure of the organism as to represent a negligible disadvantage to the host. The cost of DNA replication accounts for a much more significant fraction of the energy expenditure of a bacterium, for which, moreover, speed of replication at the level of the single cell is a life-and-death issue; and bacteria do not carry a large cargo of noncoding DNA.
The second issue was the origin of life, which he speculated had occurred in a different part of the universe and been deliberately seeded on Earth by some remote intelligence. The essential idea, clearly unprovable and somewhat outrageous, was not new, but it appealed to Crick because it was not impossible, given current estimates of the age of the universe, and provided an opportunity for an interesting exploration of the cosmological, chemical, and biological considerations that must be brought to bear on the question of how life on Earth began. He did not altogether espouse the theory himself, but bravely wrote a short book on it for nonscientists (possibly the most appropriate readership).
This brief and superficial impression of Francis Crick, by far one of the most influential biologists of the 20th century, entirely fails to do justice to the range and incisiveness of his intellect, or to his direct and unfussy personal style. Do not accept secondhand accounts: Read-if you haven't alreadyhis own account of his life, entitled What Mad Pursuit, and described by Watsonarrestingly, but this time without hyperbole-as "a direct pipeline into the extraordinary mind of Francis Crick." 
